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(57) Abstract: 



KonoHBM ■jqy'iya iuzacTMpeM k> ne^opMnpyeMoA Tpy6w, Ksrorosncnsa* ro TcpMacnacrnmoro 
uarepans, Hanpmep norarmneHa, a iDfoiTOMBoe AasneHse coaaaarr sa c*ktt pacmxpeewi 
nwnpi MrpeBaapmeroai m CMMop MMnpwpnx e ro cH Marrejmsun, Kanpracp, CKTB - cmcck KsaecimoBo* Ann 
ropaboc h 6ypoeboc pafior. kotopum a anmuu n u r TpyOy k> TepMoanacnNBM u Marepmana nepcR 
nepexpfamcM 3oew BerepMernaDCTK ooca^oot rorasrabi. 2 3JJ. fm>L 1 -rafin. 
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Description [Ooncaaxc Baoopereamsi]: 

l to o 6 pere a we othoctch r ofinacrB ptMoamo-toomamoBBba pa6or (PHP). a 
DoocraaoaneaMH pepuenrzHocrif o6caflBUX kclhohh. 

M3B0CTCH CQ0006 BDOCTOHOOTCHHH repUtTVIBOCTI o6caRHbCX KO/IOHH, Ul/IJOUaXXl^lft CXiyCK KOJXOHHbl 

BaoocaoHCOMnpocoopBfcGC TpytS (HKT) bmmc H B TC paa na HapymesHH oticanBoft eohobbu, oaaa miHanBc 
ToMnoHHpy»mpro pacraopa D HKT npx QTKpbfrau oaTpytfwoa* npocTpaBcrsc, oo^bcu HKT owme 
packers oro ypoBBH TaunoHBpyna^ero pacroopA b citawiwe, npc^aararaaHHc raMnoHspyioa^ro pacraopa 
3a o^ca^Hyw KQ7ic»By npH saxpUTCM 3arpyt5HOM npocrpaBCTae R|. 

HcffocTsm wanora sasnawamrrcfi d tom. tto, eo-nepeboc npoflaaca Taunornqsynaiero pacreopa b 

3OSQ7X0BB0C OpOCTpAHCTtJO BCOMOBnia TOJXbKO DOfl fWTOHM M3^«TORHbD4 AaaneSBCM, ^TO H ffrwilWMU flUR 

qenocTBocTH ocranbBo* lacm o6ca^Boft zonoimu, Do-eTopwx tcs-oa. yca^onBocxs TAunoHHpyioiigix 
Marepaanoe pcaynursmmBOCTb anepanBB ae npesbmxaeT 60%. 

H — PO Bee 6 wmom k B 3o 6 pCTcn B O no TooaraBCKoM cyujBOCTB hbtmctcji cnoooo ycrauuuui nnacTbtpH b 
BHTcptn/tc BtrtpcMLfmajciw o6ca^BoA manoBBbi nyreM nepczpfarnm 300* BarfaamBocrv aauy-rpa 
nnacrwrpcM ao MmnrmecxxA Tpytiu c nocmjxy»apnrf ee paanapeHBcM 3ft cwbt coqaa™* ndbrnmaoro 

HqjocTaraK Msaocmro ^tft"^ 3ax/ix^ucTCH d tom, vto nnacrupb BbaxumeH bs MeTajuia, a sto eb 
DoaeaniKT wrcpMan nnacrupA aanannBBRTb n amnwiH Tpcapaxy 0 o6cannom BoramHc. 

nbCTaa n e H BM sagam ffocmn mer c a tcm. «jto a cnocotie. BBUDcreairanew ucpcapwTHc soHbc Bzrepaimnxm 
o6caABbot kqttqhh miny'iya rniacTfacpcu. BbUumnBUM n ™jflc flc$op»*Mpye**aA Tpytit*, 





mMTupfl no aoefl jnnos nyreM co3aohk*i Boofarmaaro AaarrcaHH, b xarocTae jj&opuxpyaiOB Tpytibi 
acnonuyKyr TpyfSy as TepMcnnacTBrooro MaTcpBana. a K36uro«iBoe flasneHme ccanuarr 3a crarr 
pa cmapqaw caMopaaorpeBajonjjerocH ■ pacmapHiomprocH uarepHajia. kotopwm samnBJDor Tpytfy 
TcpMonna ciBU J um o warepgana nepefl nepCKpumeu soHbt bctcpmcthmhocth o6cajn«jft Konaaauu B savcrac 
MaTepoana ncnanb3y»T mojDorauKB. a b zanecTBe caia3p a 3orp<Ba«MP j er oca u 
1 MarcpBana xcnojnoyxyr CHTB - offics B3accnioayv AJifl ropHbix h tiypoBfaix pa6or. 

npenaboe xpymoct MaTepoanoo (cxanb 
aviafloa. rjdi no6broi 
h BgB3pMBOocacBMa kfarcpwit ff ttongg l c 
(pH 12). npm ocmnsasn "T nmrwc * CHTB c boro* oopasyvroi cyatxaw (paoowi 
ojQCb). Bompan dynrn 3«n»™ b nmyp. cRC/iaHHbdl b odbotrc uoAnexazz^M paspymoaax c tcwbbxm 
BpcajcsH ocBaTUBaercH. TBt pfl etT. onBSBpoceaao yBcnHvmaHCb b o<h>cMe. Vbc jhfk« bc o6M<a - cncncTBse 
rM^paTaqax mauntmearoB, bxxvdudbx b cocraa CHTB. npMBo^HT s p*3a*moo a mnype rHnparain»HHoro 
AaancBBn (6o/ice 40 MTla). now Acftcrmru raffparainiOHBoro ^aancuHH b rare o<h»exTa p aaBBBaKr rcn 
BanpiimeBBH. nproogHinge a ero patspymesBJO 131 

Ecam cycnoK»DO CHTB 3a/nm> b Tpy6y ho TqjMoiuiacTMMBoro liaTepmtana, to ecn> id uarepaana, 
paaatHT^aniAerocfi xxpa BarpeaanBc, sarepuerKiKpoBaTb kohum, to »xepe3 1,5 Q Bamerrcsi peaatnm c 
tt^cnootw Tenna ■ pa cm pc MB CM CHTB. Tcnna aaojcfDKTca BocraroqHo, vro6bi pasorpcrrb TpytSy ffo 110 - 
120°C, a *to aunxe TOAKparypbi. npx KOTOpoB. HanpMMcp, aamxrrsmcH. peaMfs^taerrcH m nposnvmrr 
noBumcHHyv) Teay^ecrh. Tpyi6a yscjnraiBarrcii ipnojrrpc 6c3 paspyaKHKii. ■ b cnyw ec 
fjp^nBapHTenjbBoro cnyoca a cKwaimmy a soay HerepiftnraBDcni o^coohob eotohhw c saTBraat 
npaxHuaercn a o6caffmB iojiobhc, TepMMDiacnriHbdl uarepBan npoBBKaer a c 
otamfflKR peaaiDm b HopaojnraaTnnff TeMneparypbt aaracpfleBacT b 06 
noBpcsACBHft a o6caABofl kojtorhc. 



ITpxMcp pcamtsanKB. npcRnanojaiiM, «rro m r/iy6mc 400 u smcanyraixpoBBan KonoHHa A HaMeri T OM ^ 
c Ta nnnDioB cresoa 8 10c bmcct Tpemxay niapaBofi 2 uu a n/ooaoa 2 u. 

Eepyr n ana»iwi <HPBya> TpyfSy ahbhoB 4 u c sapyxXEbOf nBaMeTpow aa 2 mm Mnwiff aiyTpeHaero 
AKaMCTpa o6caABQfl kojiohbu a BHTCpcane xtrepucrmmiocTm (t.c 128 mm) b tcuuujsmoh ctcbok 6-8 mm. 
3arvxyniaarr wuoa dk aoaexi Tpy6. Potobht eyecooajo CHTB, J\n* <vero 6cpyT 100 xr nopomKa ■ 90 n 
TexianecKoft boau. Cycnesasoo 3a/tHBajoT a nonBarwiesoeyio Tpy6y. repwcnoupyioT aepxHHB koh«h TpytS h 
Ha aonoHHc HKT wm TpocBKc TpyfJy cnycKaarr a scmy HercpMenniKOCTM o6canaoft kojiohhm. 

Mcp«3 1.5 u HaqmarrcH pcaauHH K npoHCXOflHT paoorpea h paajo^aHnc nojUOTitnaiowB Tpy6w annorb 
n/iH oonpKKOcHOBCHHH co cTCHKaMH o6caflHoH rojjohhu. Bo/icc Toro. nocKOJibsy wa-repwan Tpy6bi 
pa3MHr^eH, oh npoHHxaeT h b TpenxKHy. tokmm o6parv>u flonoraniTcnbHO ee repMersDHpyer. 

-3- 



RU 2105128 CI 



riocne aaoHwamw peinpn. Koropan nporesacT 0,5 - 1,0 n, amuBy ocra&njDOT a ookoc ra4-5q bjw 
to aena mmaam TeMneparypbi ■ cwrrBepjjeBaHHH no ji»in caoao* TpyfStJ. 3a-rew aonoaHy HKT db 
Tpoaat, na Koropwx nnacrupb 6un cnyiajest b raw ray, nB^anpr ha poprpxaocxb. B CKBanay 
caycsanT ao/roany oypnmux Tpy6 c uanoraoapsTBUM ryp6o6ypoac flonorou am 4pe3oft m pa a fl y p roa gr 
repweTsaapysoovK yarn* b cqgepxiMoe narnrrrKncnooo* Tpytii*. Konoaay oypxnusijx TpytS nrypmuawrr. 
npoKsaa^RT oapeocooay o6ca^Hoft ho/iowo* 

rtpeauyirQQCTBa npe^n*r«ewcro cnocoo* oaiosuDunoi ha tom. ito noop«fleBHc b o6canHoft Kanofrae 
B3onxpyrrcn 6an« Ha^ejKno 3a ever npoBMKBDBemw MarepKajra nnacTbipH b cam* ipm Tpennmy. K Touy 
me nnacrMpb bs csBTrmecxoro warcpHana nonrose<i»e, Ta* aaa be no^Bcpxrn aoppoam. 

HcTWnaoi Kufaatainai: 1. Bnaxctan B.A., Yicct6qc8 B.T. CDpaBomHEU Macrtpa no aaraiTa/rtiBawy 
pcuoHTy ckbajkxb. M.. Hefipa, 1985. c.163. 

2. ABTOpcKoe ca^eraxbCTBO N 1601330, CCCP, an. £ 21 B 29/K), 1990 - nporonm. 

3. KBCTpyragDi no nprnaeaeaap cmccm iDBecTKOBofi ;dih nopHboc ■ (Sypooux patior (CHTE). ¥Lsj\. AO 
"CTpoJbarTCfnfanH". 7 c 
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Claims [Oopuyna «3o6percHM«J: 
l. Coxo6 




M3HyTpm ruticrupew. 

IDUCTfclpR 00 BDCH lyUBB nyTCW COSRaHM 

Ae+opuMpyewoft ipyfoi BcnorabayiOT -rpytfy ks TepyonnicimBoro Mnxpn/u, a Krffcrnxaioc a» 

ciucopttMrpeauoovrocR m cawop»campH»<Dtroc* iare|Hun. soropbiM 
1 TpytSy S3 Tepuonnarnraoro UATcpM*n& nep«A nepexpbrraeu 3ceu Kerepyewnttcm o6c^rboA 



2. C110006 00 a.1, aiTuroaonpaflcH tcm. to> d kmoctk Tepunmac 1 vmot t* MBTcpMana ■ cno n taygr 

HQJXK9TS/1CH. 

3. Qoooo6 do mU h 2, 
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Drawlng(s) [Mcprcxal: 

XapaKTepMCTMica CMfB 



XapaicrepHCTMica 


3H3MeHMe 


1. BoAO-CMeceeoe othouighmg cycneH3wn 


0,3 


2. Pacxofl nopoujKa Ha 1 m 3 oGbeiua, t 


1,8 


3. PacreicaeMocrt> no KOHycy A3HWH, cm 


20,0 


4. ri/iOTHOCTb cycneH3MH f r/cin 


1,8 


5. BpeMR Havana peaxijMM rnqpaTaqviH npw 




TeMnepaType 20-25°C, mmh 


OKono 90 


6. TeMneparrypa caMopaaorpeBaKHR, °C 


6onee 100 


7. CuermeHne KaMHfl c rpyfiow, Mna 


5.0 


8. ConpoTMBiieHMe KaMHfl (pw/ibTpaqMH boaw, Mfla 


6onee 60,0 


9. flaBnexue npw pacuiwpeHMw. Mfla 


flo45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 X A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Vi to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik master a po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1 . Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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